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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1-4, 6, 7,16, and 18-20. are rejected under 35 U.S.C. 102(e) as being 
anticipated by Bonkabeta et al. 

Regarding claim 1, Bonkabeta et al. teach a method of planarizing a metal layer 
on a semiconductor substrate, the method comprising: forming a trench or via 
(paragraph 31) in a dielectric layer of the semiconductor substrate; forming the metal 
layer (paragraph 34) on the dielectric layer such that the metal layer at least fills the 
trenches or vias; immersing the substrate (paragraph 32) in an electrolyte plating 
solution having organic additives (paragraph 34), the organic additives comprising at 
least one of plating accelerators, plating suppressors, and plating levelers (such as the 
polymer phenazonium derivatives), and removing the excess portions of the metal layer 
by performing sequentially electropolishing followed by electroplating (figure 6a). 
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Regarding claim 2, Bonkabeta et al. teach removing the excess portions of the 
metal layer further comprises a relaxation step (shown as a gap in figure 6a) after the 
electropolishing and electrolytic plating steps. 

Regarding claim 3, Bonkabeta et al. teach the concentrations of the organic 
additives are selected such that the plating rate is greater than the electropolishing rate 
in a topography dependant fashion, since the plating method and composition 
(paragraph 34) of Bonkabeta et al. is same as that of the instant claims. 

Regarding claim 4, Bonkabeta et al. teach the topogaphy dependant fashion 
comprises increasing the rate of plating at corners of trenches or vias, since the plating 
method and composition (paragraph 34) of Bonkabeta et al. is same as that of the 
instant claims. 

Regarding claim 6, Bonkabeta et al. teach the removal rate of electropolishing is 
controlled by one of adjusting the voltage applied (or amperage, paragraph 44) to the 
electrodes in the electrolytic solution and the duration (paragraph 45) of the applied 
voltage. 

Regarding claim 7, Bonkabeta et al. teach the polishing, plating, and relaxation 
operations comprise one cycle of a pass and wherein the method comprises at least 
two passes performed sequentially (see figure 6 a). 
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Regarding claim 16, Bonkabeta et al. teach using the wafer wide polisher 103 
(figure 1). 

Regarding claim 18, Bonkabeta et al. teach an electrochemical polishing 
apparatus 100 (figure 1) for performing electropolishing of a semiconductor substrate, 
the polishing apparatus configured to: receive a substrate in an electrolyte plating 
solution having organic additives, the organic additives comprising at least one of 
plating accelerators, plating suppressors, and plating levelers (paragraph 34), and 
remove the excess portions of the metal layer by performing sequentially electrolytic 
polishing followed by electrolytic plating. 

Regarding claim 19, Bonkabeta et al. teach the polishing apparatus is further 
configured to perform a relaxation step (shown as a gap in figure 6a) after the polishing 
and plating steps. 

Regarding claim 20, Bonkabeta et al. teach the polishing, plating, and relaxation 
operations comprise one cycle of a pass and wherein the apparatus is further 
configured to perform at least two passes sequentially (see figure 6 a). 

Claims 18-20 are rejected under 35 U.S.C. 102(e) as being anticipated by Taylor. 
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Regarding claim 18, Taylor teach an electrochemical polishing apparatus 
(paragraph 38) for performing electropolishing of a semiconductor substrate, the 
polishing apparatus configured to: receive a substrate in an electrolyte plating solution 
having organic additives, the organic additives comprising at least one of plating 
accelerators, plating suppressors, and plating levelers (paragraph 24), and remove the 
excess portions of the metal layer by performing sequentially electrolytic polishing 
followed by electrolytic plating. 

Regarding claim 19, Taylor teach the polishing apparatus is further configured to 
perform a relaxation step (paragraph 34) after the polishing and plating steps. 

Regarding claim 20, Taylor teach the polishing, plating, and relaxation operations 
comprise one cycle of a pass and wherein the apparatus is further configured to perform 
at least two passes sequentially (figure 1). 

Claim Rejections • 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 5, 8, 9 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Bonkabeta et al. in view of Taylor. 

Bonkabeta et al. teach the method as described above. In addition, Bonkabeta 
et al. teach a positive pulse (or plating) duration of 60-120 ms, and a negative pulse (or 
electropolishing) duration of 5-30 ms (paragraph 42). The difference between the 
reference to Bonkabeta et al. and the instant claims is that the reference does not 
explicitly teach the specific ratio of the electropolishing to electroplating rates of the 
instant claims (5, 8 and 9) nor the specific relaxation time (17), although Bonkabeta et 
al. disclosed that the performance (i.e., the likelihood of void formation in the vias and 
the roughness of the metal layer, paragraph 63) can be influenced by process 
parameters such as "the time dependence of applied currents, in particular amperages 
and durations of pulses, numbers of applied pulses and angular frequencies" 
(paragraph 62) etc. 
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Taylor teach that the electropolishing and electroplating conditions, or pulsed 
waveform conditions, are adjusted to smooth the micro features after the macro 
features have been substantially reduced by polishing (paragraph 35). Taylor further 
teach the polishing may continue until the surface is as smooth as desired for the 
particular application (paragraph 36). In addition, Taylor teach that the relaxation time 
or off time may range from about 10 us to about 500 ms (paragraph 34). 

Addressing claims 5, 8 and 9, it would have been obvious to one having ordinary 
skill in the art at the time the invention was made to have modified the electropolishing 
and electroplating rates of Bonkabeta et al. by changing the electropolishing and 
electroplating conditions as taught by Taylor, because it would form a smooth metal 
layer. 

Addressing claims 17, it would have been obvious to one having ordinary skill in 
the art at the time the invention was made to have modified the relaxation time of 
Bonkabeta et al. by using the off time of Taylor, because it would improve the 
smoothness of the deposit. 

Claims 10-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Bonkabeta et al. in view of Reid et al. 
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Bonkabeta et al. teach the method as described above. The difference between 
the reference to Bonkabeta et al. and the instant claims is that the reference does not 
explicitly teach the specific concentrations of the additives of the instant claims, 
although Bonkabeta et al. disclose that the performance (i.e., the likelihood of void 
formation in the vias and the roughness of the metal layer, paragraph 63) can be 
influenced by process parameters such as "concentrations of components of the 
electrolyte, in particular concentration of conductor metal ions and additives" (paragraph 
62) etc. 

Reid et al. teach an electroplating method wherein the solution comprises: a 
leveler at a concentration of between about 0.5-8 ml/L (Table 1); a suppressor at a 
concentration of between about 1-6 ml/L; and an accelerator at a concentration of 
between about 0.5-8 ml/L. The ranges of concentration as taught by Reid et al. are 
within the ranges of the instant claims. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the electroplating method of Bonkabeta et al. by using 
additive concentrations of Reid et al., because such concentrations are suitable for 
electroplating to produce metal films and features without voids or defects (paragraph 
7). 
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Claims 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Bonkabeta et al. in view of Datta et al. 

Bonkabeta et al. teach the method as described above. The difference between 
the reference to Bonkabeta et al. and the instant claims is that the reference teach a 
spray of electrolyte (paragraph 69) but does not explicitly teach moving the spray from 
the center to the edge of the wafer (claim 1 5). 

Datta et al. teach an electropolishing process using a linear electrode with a 
nozzle assembly which is scanned slowly back-and-forth over the anode, parallel to the 
substrate surface (column 8 lines 43-45). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the electroplating method of Bonkabeta et al. by moving 
the spray across the substrate as taught by Datta et al., because it would enable metal 
to be removed at a high rate of speed (column 10 lines 22-24). 

Claims 1-9 and 15-17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Taylor in view of Zhou et al. 

Taylor teach a method of planarizing a metal layer on a semiconductor substrate, 
the method comprising: forming a trench or via (paragraph 4-5) in a dielectric layer of 
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the semiconductor substrate; forming the metal layer (paragraph 14) on the dielectric 
layer such that the metal layer at least fills the trenches or vias; immersing the substrate 
(paragraph 38) in an electrolyte plating solution having organic additives (paragraph 
24), the organic additives comprising at least one of plating accelerators, plating 
suppressors, and plating levelers, and removing the excess portions of the metal layer 
by etching using a pulsed current anodic waveform (paragraph 34). 

Taylor differs from the instant claims in that the reference does not explicitly 
teach sequentially electropolishing followed by electroplating in the planarization step 
(claim 1), although one skilled in the art can construe a pulsed current anodic waveform 
to have electropolishing followed by electroplating, since a pulsed current anodic 
waveform has an anodic current and a cathodic current; the specific ratio of the 
electropolishing to electroplating rates of the instant claims (5, 8 and 9); nor using a 
nozzle (claim 15) and a wafer wide polisher (claim 16). 

Zhou et al., which is incorporated in Taylor, teach sequentially electropolishing 
(anodic current, figure 1) followed by electroplating (cathodic current, figure 1) in the 
planarization step; controlling the rate of metal removal by changing the anodic duty 
cycle and frequency (column 13 lines 14-29); and supplying an electrolyte to the nozzle 
of the tool 304 (figure 3 a). 
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Addressing claims 1, it would have been obvious to one having ordinary skill in 
the art at the time the invention was made to have modified the method of Taylor by 
using sequential electropolishing followed by electroplating as taught by Zhou et al., 
because it would improve the smoothness of the metal deposit (example 2). 

Addressing claims 5, 8 and 9, it would have been obvious to one having ordinary 
skill in the art at the time the invention was made to have modified the electropolishing 
and electroplating rates of Taylor by changing the electropolishing and electroplating 
conditions as taught by Zhou et al., because it would form a smooth metal layer. 

Addressing claims 15-16, it would have been obvious to one having ordinary skill 
in the art at the time the invention was made to modify the electroplating method of 
Taylor by using the nozzle of Zhou et al., because it would control the electrolyte flow 
rate in order to obtain a smooth surface. With respect to the size of the polisher (claim 
16), the "mere scaling up of the prior art process capable of being scaled up... would not 
establish patentability in a claim to an old process so scaled" (MPEP 2144.04). 

Regarding claim 2, Taylor teach removing the excess portions of the metal layer 
further comprises a relaxation step (paragraph 34) after the electropolishing and 
electrolytic plating steps. 
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Regarding claim 3, Taylor teach the concentrations of the organic additives are 
selected such that the plating rate is greater than the electropolishing rate in a 
topography dependant fashion, since the plating method and composition (paragraph 
24) of Taylor is same as that of the instant claims. 

Regarding claim 4, Taylor teach the topogaphy dependant fashion comprises 
increasing the rate of plating at corners of trenches or vias, since the plating method 
and composition (paragraph 24) of Taylor is same as that of the instant claims. 

Regarding claim 6, Taylor teach the removal rate of electropolishing is controlled 
by one of adjusting the voltage applied to the electrodes in the electrolytic solution and 
the duration (paragraph 34) of the applied voltage. 

Regarding claim 7, Taylor teach the polishing, plating, and relaxation operations 
comprise one cycle of a pass and wherein the method comprises at least two passes 
performed sequentially (paragraph 34). 

Regarding claim 17, Taylor teach a positive pulse (or plating) duration of 1-100 
ms (paragraph 30), and a negative pulse (or electropolishing) duration of 10-500 ms 
(paragraph 34). In addition, Taylor teach that the relaxation time or off time may range 
from about 10 us to about 500 ms (paragraph 34). 
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Claims 10-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Taylor in view of Reid et al. 

Taylor teach the method as described above. The difference between the 
reference to Taylor and the instant claims is that the reference does not explicitly teach 
the specific concentrations of the additives of the instant claims, although Taylor 
disclose a bath having the same additives (paragraph 24). 

Reid et al. teach an electroplating method wherein the solution comprises: a 
leveler at a concentration of between about 0.5-8 ml/L (Table 1); a suppressor at a 
concentration of between about 1-6 ml/L; and an accelerator at a concentration of 
between about 0.5-8 ml/L. The ranges of concentration as taught by Reid et al. are 
within the ranges of the instant claims. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the electroplating method of Taylor by using the additive 
concentrations of Reid et al., because such concentrations are suitable for 
electroplating to produce metal films and features without voids or defects (paragraph 
7). 

Conclusion 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Luan V. Van whose telephone number is 571-272-8521. 
The examiner can normally be reached on M-F 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on 571-272-1342. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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